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The present invention relates to recording in 
struments, and more particularly to self-balanc 
ing potentiometers that are adapted to succes 
sively measure and record on a single chart the 
value of a plurality of conditions. 

Instruments of the type to which this inven 
tion relates are customarily provided with some 
means to record the value of each condition be 
ing measured in an individual manner. After 
each measurement has been made the recording 
mechanism is adjusted to bring a new recording 
character into position and the instrument is 
connected with another primary measuring ele 
ment. These elements are usually thermocouples 
subjected to temperature and will be so described 
herein, but it will be understood that other types 
of measuring elements may be used if desired 
and the instrument will Workin the same manner 
in each case. 

In multiple recording instruments it is general 
ly the custom to allow a predetermined time to 
elapse after the instrument is connected to one 
thermocouple before a record is made and the 
instrument is connected to the next thermo 
couple. This means that some predetermined 
time is required for a record to be made of the 
temperature of each thermocouple. The interval 
of time between each recording must necessarily 
be at least equal to the time required for the in 
strument to move the recording mechanism from 
a position corresponding to the minimum to a 
position corresponding to the maximum values 
to be recorded. This being the case, if the records 
to be made in sequence are less than this maxi 
mum distance apart, some period of time is lost 
after the recording member is moved to its proper 
position and before the record is made. 
result of operation of this sort is that the in 
strument makes fewer records than it is capable 
of making. 

It is an object of this invention to provide an 
instrument of the type above described that dif 
fers from instruments of the prior art in that a 
novel arrangement is provided to produce a rec 
ord immediately after the recording mechanism 
has been properly positioned. The instrument of 
this invention is provided with a detecting mecha. 
nism that is responsive to movement of the ree 
cording element, and acts to produce a record 
immediately after the recording element has 
come to rest. Thus only as much time is needed 
to make a record of the temperature of each 
thermocouple as is required for the recording 
mechanism to be moved to the right position and 
for the recording operations to take place. With 56 S-5 of Figure 4. 

the 

an arrangement of this sort there is no lost time 
and as many records can be made as the instruk 
ment is capable of making. This is particularly 
important in a case in which the temperatures 

O 

are fluctuating rapidly. 
A further object of the invention is to provide 

a mechanism for use in a self-balancing measure 
ing instrument which will operate to make a rec 
ord of the temperature being measured as soon 
as the instrument comes into balance. 
Another object of the invention is to provide a 

novel variable speed means to drive a chart upon 
which the record of the temperature is made. If 
the temperatures to be recorded are grouped close 
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together the records will overlap each other un 
less the chart is moving rapidly. On the other 
hand, if the temperature records are widely sepa 
rated a longer time interval will occur between 
successive records of the temperature and the 
chart will not have to be moved so rapidly in 
order to have them well spaced. 
A further object of the invention is to have 

the chart driving mechanism of a recording in 
strument driven by the same means that oper 
ates the detector mechanism which indicates 
when the recorder is properly positioned. This 
arrangement insures that the chart drive is syn 
chronized with the recording operation and does 
away with the necessity of a plurality of indie 
vidual driving mechanisms. 
The various features of novelty which charac 

terize this invention are pointed out with par 
ticularity in the claims annexed to and forming 
a part of this specification. For a better under 
standing of the invention, however, its advan 
tages and specific objects obtained with its use, 
reference should be had to the accompanying 
drawings and descriptive matter in which is illus 
trated and described a preferred embodiment of 
the invention, 
Of the drawings: 
Figure 1 is a wiring diagram of a type of po 

tentiometer circuit that may be used with the 
applicant's instrument. 
Figure 2 is a top view of the instrument show 

ing its actuating mechanism. 
Figure 3 is a view of the right hand side plate 

of the instrument and the mechanism associated 
therewith 

Figure. 4 is a top view of the detecting mecha 
nism. 
Figure 5 is a side view of a portion of the de 

tecting mechanism taken on line - of Figure 2 
and is generally similar to a view taken on line 
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Figure 5A is a perspective view of a portion of 

a detecting mechanism. 
Figure 6 is a side view, partly in Section, of 

the carriage taken on line - of Figure 2. 
Figure 7 is a view of the print wheel rotating 

mechanism taken on line - of Figure 2. 
Figure 8 is a view of the chart driving mecha 

nism, and 
Figure 9 shows a portion of a chart produced 

by the instrument of the present case. 
Referring first to Figure 1, there is illustrated 

a high speed potentiometer measuring System 
which may be used with the measuring instrul 
ment of my invention. In this circuit a thermo 
couple , which is responsive to the temperature 15. 
to be measured, is included in the potentiometer 
circuit which also includes a source of potential 
2 and a slidewire 3 that is connected across the 
source. The voltage of the thermocouple is Op 
posed to the potential drop across a variable por- 20 
tion of the slidewire 3 as determined by the posi 
tion of a contact 4 along the slidewire. 
Connected in series with the thermocouple 

and the contact 4 is a vibrator 5 which is ener 
gized by the vibrator mechanism 6 and is con- 25 
nected through a transformer 7 to lines L and 
La. The contact is also connected with the pri 
mary winding 8 of a transformer 9. The vibrator 
5 is adapted to open and close the circuit in Syn 
chronism with the alternating current thereby 30 
impressing upon the transformer 9 a pulsating 
current in a direction and of a magnitude der 
pending upon the direction of potentiometer un 
balance. Transformer secondary winding 0 is 
connected to an electronic amplifier that is 35 
also energized by conductors I and I and the 
output of the amplifier is connected to one field 
winding 2 of the two phase motor f3, another 
winding of which is connected to lines I and L. 
The motor 3 will thus be energized for rota 
tion in one direction or the other depending upon 
the phase in the winding 2 which will depend 
upon the direction of the unbalance of the po 
tentiometer circuit, and the motor is so connected 
to the contact 4 as to move the latter in a direc- 45 
tion to rebalance the potentiometer System. As 
will be understood the thermocouple may be di 
rectly inserted in the furnace to measure the 
temperature thereof or may be the thermocouple 
or thermople of a radiation pyrometer sighted on 50 
an object, the temperature of which is to be 
measured. The instrument can be connected to 
any one of a number of thermocouples by means 
of the selector Switch 4. To this end each ther 
mocouple is connected at one of its junctions di- 55 
rectly to the vibrator mechanism 5 and at its 
other junction to an individual segment 5. 
These segments may be connected to a common 
segment 6 that is in the potentiometer circuit 
by means of a rotary switch arm l. Therefore, 0.0 
by merely rotating the arm T, any one of the 
thermocouples can be inserted in the circuit and 
the instrument will successively move the contact 
4 to a position corresponding to the temperature 
of each of these thermocouples. P 
The instrument itself is housed in a suitable 

casing which is not shown. The mechanism of 
the potentiometer is mounted on two side plates 
8 and 9 that are rigidly attached together to 
form a framework. Extending from one of the 70 
plates 8 is a member 20 that forms a hinge 
bracket by means of which the instrument mech 
anism can be pivotally mounted in an instrument 
casing. Attached to a cross member 2 extending 

ports the contact driving motor f. The shaft 
28 of this motor drives a cable drive drum 24 by 
means of gearing 25. This cable drum is suit 
ably mounted in the instrument framework and 
has wrapped around it a cable 2 which passes 
from the drum 24 around pulleys 2 and 2 that 
are located outside of the side plates and jour 
naled on suitable brackets. As the cable drunn 
is rotated in one direction or the other by the 
motor f3, a carriage 30 is moved back and forth 
between the side plates of the instrument by 
means of a clamp 2 which is used to attach the 
carriage to the cable. Mounted above the car 
riage and extending between the side plates is a 
slidewire support which, as shown in Fig. 6, 
has the slidewire fastened to its lower surface. 
This support is pivoted in the side plates at 32 
and is provided with clamp screws 33 to hold it 
rigidly in place during the operation of the in 
strument. Attached to the upper surface of the 
carriage 30 is a leaf spring 34 to the end of which 
is fastened the contact 4. Therefore, as the car 
riage is moved back and forth between the side 
plates of the instrument the slidewire COntact 
will be moved along the slidewire to rebalance the 
potentiometer circuit. Therefore, the position of 
the carriage may be taken as a measure of the 
temperature to which the thermocouple at that 
time connected to the circuit is subjected. The 
slidewire support is pivoted in a manner shown 
so that it can be moved around its pivot in order 
to be cleaned when this is necessary. Since the 
slidewire is on the lower side of 31, it would be 
inaccessible unless some arrangement such as the 
one shown herein was used. 
Inasmuch as the motor 3 is continually run 

in one direction or the other to move the car 
riage 30 in response to any potentiometer un 
balance, some means must be supplied on the in 

40 strument which is responsive to the stopping of 
the carriage in order that a record may be made 
by the same of its position and, therefore, the 
temperature of the thermocouple. A detecting 
mechanism which is now to be described is used 
for this purpose. 
A movable part 35 having a V shaped notch 

36 formed in one of its edges is frictionally at 
tached to the shaft 37 of the pulley 28 by means 
of a spring washer 38 so that as the pulley is ro 
tated the part 35 will be moved therewith in either 
direction until it strikes a suitable stop at which 
time the washer 38 will permit relative move 
ment between the pulley 28 and the part 35. A 
backing plate 39 for the part 35 is mounted be 
low the same and is attached to the side plate 
19. This plate serves to prevent any undue strain 
being placed on the shaft 37 during the opera 
tion of the device. 
Cooperating with the V notch in the part 35 

is a can O. This can is mounted on a journal 
4 and is driven through gearing 42 by a con 
stant speed motor 43. In operating, the cann 
periodically moves its high portion into the V 
slot 36 to return the part 35 to the position shown 
in Fig. 4. If the motor 3 has been running it 
will move the cable 26 to rotate pulley 28. This 
acting through the friction washer 38 will move 
part 35 out of the position shown in Fig. 4 to its 
dot-dash line position or in the opposite direc 
tion from that shown in dot-dash lines. There 
after as the cam 40 rotates it will engage One of 
the sides of the notch to periodically return the 
part 35 to its neutral position, The part S is 
adapted to control a drive mechanism which op 

between the side plates is a bracket 22 that sup- 7s erates the printing mechanism and the switch 4 
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for connecting the instrument.to a new thermo 
couple if the per carriage has been properly po 
sitioned. 
A U shaped pawl 44 is pivoted at 45 on the cam 
in such a manner that its cross member can 

move in an arcuate slot 46 formed in the can. 
One of the legs of the U is bent to form an abut 
ment 47 that is forced against an edge of an 
opening 48 by means of a spring 49. This spring 
serves to normally keep the pawl in the position 
relative to the cam shown in Fig. 5. The pawl 
may be moved out of this position, however, by 
engagement of its surface 54 with the part 35, and 
in so doing moves its end 50 clockwise from the 
position shown so that it will be a further radial 
distance from the center of the cann. Extending 
through the can 40 and its journal 4 and sup 
porting them for rotation is a shaft 5 which is 
journalled in the side plate 9. This shaft has 
attached to its outer end a crank 52 that has 
provided on its hub a drive pin 53 which is posi 
tioned in the path of the end 50 of pawl 44 when 
the latter is in its normal position. 

In the operation of the instrument, if the part 
35 has not been moved from its neutral position 
shown in Fig. 4 the end 50 of the pawl 44 will 
engage the pin 53 and will act to rotate the crank 
52 and shaft 5. If, however, the instrument is 
not in balance and the motor f3 is still driving 
the carriage 30 the shaft 37 of the pulley will be 
rotating in one direction or the other and will, 
therefore, move the part 35 against one side or 
the other of can 40 to hold it there due to the 
frictional engagement between 3 and 35. As the 
cam 40 rotates counterclockwise it will move part 
SS back to its neutral position at the time the 
point a of the can passes through the deepest 
portion of the notch. If at this time the carriage 
is still being moved the part 35 will be moved 
to its dot-dash line position prior to the time that 
the point b on the cam 44 is rotated to a position 
to be engaged by part 35. One of the ends of the 
V notch will thereupon engage the surface 54 of 
the pawl 44 and move the pawl in a clockwise 
direction in Fig. 5 until its end 50 is beyond the 
pin 53. The pin 53 will then remain stationary 
during the rest of the rotation of the cam 40. If 
the carriage is still being moved the next time 
the cam 40 rotates to bring point a into the notch 
of the part 35, the same operation will be re 
peated. If, however, the carriage 30 has reached 
its proper position, there will be no movement of 
part 35 after the cam has returned it to its neu 
tral position. In this case the outer ends of the 
notch 36 are far enough apart so that they will 
not engage the surface 54 of the pawl 40 and 
the end 50 of this pawl will engage the pin 53 
and rotate the crank 52. Rotation of the crank 
52 serves to perform three functions of the in 
strument; the first is to produce a record of the 
position of the carriage; the second is to bring a 
new printing character into printing position, 
and the third is to rotate the arm 7 in order 
to connect a new thermocouple into the potenti 
ometer circuit. 
The first of these operations is performed by a 

roller 55 that is mounted on the outer end of 
crank 52. This roller is received by a slot 56 
having a curved portion 57, which is formed in a 
lever 58 that is pivoted around a shaft 59. A 
casting forming a second lever 6 is also pivoted 
on the shaft 59 and is normally held in a given 
angular relation with respect to the lever 58 by 
means of a spring 62. This spring is attached at 
one end to a projection 63 on the casting 6 and 
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at its other end to an inturned edge 4 on the 
lever 58. The angular relation between the lever 
58 and the casting may be altered by adjust 
ing a screw 65 which is threaded into the edge 
64 and whose head bears on the surface of a 
second projection 67 of the casting . 
In the operation of the lever 58 the parts start 

from the positions in which they are shown in 
Fig. 3. As the cam 40 and its pawl 4. is rotated 
counterclockwise, assuming that the carriage 
has come to rest, the end 50 of pawl 44 will 
engage the pin 53 and turn the crank 2 along 
with the cam. As this turning movement starts : 
the roller 55 bearing against the curved portion 
5 of the slot 56 will first move lever 5 counter 
clockwise around its pivot and upon continued 
movement thereof will move the lever 58 clock 
wise and then counterclockwise until the roller 
55 returns to the position shown in Fig. 3. At 
this time, if the part 35 has moved out of its neu 
tral position it will engage the pawl 44 to dis 
connect the drive between the cam and the crank 
52 to again stop the parts in the position shown 
in Figure 3. 
Movement of the lever 5 and the casting it 

therewith will first raise and then lower a chan 
nel member 68, that is fastened to the outer end 
of the lever 6. The initial upper movement of 
this member, in a manner to be described, per 
forms the printing operation. The downward 
movement of the channel member and its subse 
quent upward movement to the position shown 
in Fig. 3 serve to operate a print wheel to bring 
a new printing character into recording position, 
and rotation of the Crank 52 operates the 
Switch 4. 

Referring now to Figures 6 and there is 
shown the carriage more or less in detail. The 
carriage 30 is supported at its front end by a 
roller 69 which is received in a channel member 
70 that extends between the side plates 8 and 
9. The rear end of the carriage is supported by 
means of rollers T1, T2 and 73 that ride on a 
shaft 74 which also extends between the side 
plates of the instrument. In this manner the 
carriage is mounted for movement back and forth 
between the side plates 8 and 9 when the motor 
3 is rotated as a result of potentiometer unbal 

ance. The carriage 30 has on one side a down 
wardly extending plate 75 that has a stud shaft 
T 6 mounted therein, Pivoted on this stud shaft is 
a supporting member 7 that has a roller 78 jour 
nalled on its rear end, which roller is received 
by the channel member 68. 
As shown more particularly in Figure 7 the 

other end of the member 77 which is on the left 
in Figure 6 and on the right in Figure 7 is pro 
vided with a stud shaft T9 which rotatably re 
ceives a sleeve 80 having a gear 8 attached to 
it. A print wheel 82 is mounted on this sleeve 
80 and is maintained against rotation relative 
to the sleeve and to the gear 8 by means of a 
pin 8 fa. that extends from the gear 8 and which 
is adapted to be received by a suitable opening 
in the side of the print wheel. This print wheel 
is provided with a plurality of printing charac 
ters 83 that extend from its periphery, and is 
shown herein as having 12 of these characters. 
With four thermocouples adapted to be connect 
ed in the circuit as is shown in Figure 1, each 
thermocouple will be represented by three of the 
printing characters on the print wheel. There 
fore, upon one complete rotation of the print 
wheel the value of the condition of each of the 
thermocouples will have been recorded three 
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times. In a like manner if two thermocouples 
are used, one rotation of the print wheel will 
record the value of each of the temperatures 
measured by the thermocouples six times where 
as if twelve thermocouples are used, one rotation 
of the print wheel will record the values of each 
of the thermocouples once. 
The stud shaft upon which the member 7 

is pivoted, is adapted to receive a sleeve B4 that 
has attached to it a gear which is caused to 
rotate with the gear by means of idlers . 
Also attached to the sleeve 4 is a ratchet 87. 
Ink pad supporting wheel which has mounted 
on it 12 ink pads , one for each printing char 
acter, is slipped over the sleeve and turned 
with that sleeve and with the ratchet and gear 
by means of a pin a extending from the ratchet 
that is adapted to be received by a suitable open 
ing in the wheel 8. The print wheel 2 and the 
ink pad supporting member 8 are of such a 
diameter that the printing characters 3 will be 
pressed into the ink pads so that they will receive 
a supply of ink upon the rotation thereof. 
The sleeve 84 is normally kept from rotating 

by means of engagement of a pawl II with the 
ratchet 87. This pawl is pivoted at and is 
biased in a Counterclockwise direction in Figure 
by means of a spring 92. A pin which extends 
from the pawl 90 engages a surface 4 of a second 
pawl 95 that is pivoted at 9B on the plate 75. 
This pawl is also biased in a counterclockwise 
direction in Figure 7 by means of a spring 7 
that is equal in strength to the spring 92. 

In the operation of the print wheel, as the 
channel 8 is moved upwardly the member TT 
will be moved in a counterclockwise direction in 
Figure 6 or a clockwise direction in Figure 7 to 
bring a printing character 8 into engagement 
with a chart that is placed over a chart driving 
drum 98. Due to the shape of the curved portion 
57 of the slot 56 in lever 58 the print wheel will 
be moved slowly into engagement with the chart 
with sufficient force to produce pressure print 
ing, rather than hammer printing as is so often 
the case in multiple recording instruments. 
Pressing the printing character into engagement 
with the chart rather than dropping it into en 
gagement therewith produces quieter operation 
as well as being easier on the various parts. 
When the print character engages the chart the 
Spring 62 will flex to permit lever 5 to move 
through its full stroke. Upon continued rotation 
of crank 52 the lever 58, as has been described, 
will be moved downwardly in Figure 3. This 
means that the member 77 will be moved coun 
terclockwise in Figure 7 with the pawl in en 
gagement with ratchet thus preventing any 
relative rotation of the parts mounted on men 
ber 77. As this movement continues the pin 93 
on pawl 90 will move to the right along the sur 
face 94 until Such time as the lever arm between 
pin 3 and the pivot for pawl 95 has shortened 
enough for the force of spring 97 to overcome 
that of Spring 92. At that time the pawl 95 will 
move into engagement with the ratchet 8 and, 
acting through the arm 94, will move pawl 90 out 
of engagement with the ratchet. This will occur 
at the bottom of the stroke of lever 58, and with 
the printing wheel in its highest position above 
the chart drum. Continued rotation of the crank 
52 will then begin to move the lever 58 counter 
clockwise in Figure 3, which means that member 

will move clockwise in Figure 7. During this 
movement the pawl S is in engagement with 
the ratchet 7 and will thereby prevent that 
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ratchet and the gear 8 from rotating relative 
to the plate 7. While the member T is moved 
clockwise, however, idlers and gear upon 
which the print wheel is mounted will rotate, 
thereby moving the print wheel clockwise in Fig 
ure 7 and counterclockwise in Figure 6 to bring 
a new printing character into printing position 
above the chart drum. This is the second opera 
tion performed by the crank 2 as it rotates. As 
this clockwise movement of the part continues 
the pin 93 will move away from the pivot point 
96 and the lever arm between 93 and E will be 
come large enough for spring 92 to overcome the 
force of spring T. At this time the pawl O will 
move into and pawl 95 out of engagement with 
the ratchet and maintain the parts in the 
position shown until the next printing operation 
occurs. It will be seen, therefore, that the 
ratchet is positively locked for movement with 
the part 77 by pawl 90 or is positively locked 
against movement by the pawl 95. At no time is 
the ratchet wheel, and therefore the print wheel, 
free to rotate because the pawls are so designed 
that pawl 96 is moved into engagement with a 
tooth of the ratchet as pawl 95 is moving out 
of engagement therewith. It will, therefore, be 
Seen that as the crank 52 starts to rotate after 
the instrument has come into balance its nove 
ment will produce a printing operation and then 
an operation whereby a new printing character 
is brought into printing position above the chart. 
The time required for these operations is equal 
to the time required to rotate crank 52 one revo 
lution. By properly designing the slot 56, 57 any 
necessary portion of this may be used respec 
tively for the printing and indexing operation to 
take place. 
Attached to the front end of the carriage 30 

and novable therewith is a pointer 99 which co 
operates with a scale foe that is attached to the 
front of the channel member 70 and extends 
across the front of the machine. This pointer 
serves to indicate with the scale the position of 
the carriage and, therefore, the value of the con 
dition. A cover member of extending between 
the side plates cooperates with the outer part 
of the slidewire support 3 to protect the print 
wheel from dust which may otherwise drop 
upon it. 
The third operation of the crank 52 is per 

formed by this crank as it rotates. Attached to 
the inner end of the shaft 5 is gearing 102 that 
acts to rotate a shaft 03 extending across the 
instrument. Another train of gearing 04 is ro 
tated by shaft 03 to turn the arm T in switch 
4. The gearing is so arranged that a complete 

rotation of the crank 52 will move the switch 
arm from one segment 5 to the next segment 
to insert another thermocouple in the potenti 
Ometer circuit. 
The records of the temperatures of the various 

thermocouples made by print wheel 82 are made 
upon a chart 105 that is supplied by a roll iOS 
which is suitably mounted between the side plates 
8 and 9 of the instrument. The chart extends 
from this supply roll upwardly and rearwardly 
Over the chart drum 98 and down in front of a 
chart backing plate 107 to a chart take-up roll 
09 that is also mounted between the side plates. 
The chart backing plate OT is pivoted at 08 so 
that when a new chart roll is to be put on the 
instrument, this plate can be swung out of the 
way to give access to the supports of the supply 
and take-up rolls. The take-up roll is friction 
ally driven in any suitable manner from the chart 
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drum so that as the drum feeds the chart past 
the print wheel it will be rewound on the take-up 
roll. A frictional drive is provided so that as the 
take-up roll gets larger the paper tension will not 
be increased. 
The chart drum 98 is provided with driving pins 

to at each end thereof which extend through 
suitable perforations in the chart to pull the chart 
past its printing position. This chart drum is 
driven at a suitable rate of speed through worm 
and worm wheel gearing by a shaft 2 that 
is in turn driven through bevel gearing S by a 
shaft ff. This shaft is suitably journalled in 
side plate 9 and serves as a bearing for part of 
the gearing 42 which drives the cam 40. At 
tached to the shaft 4 is a ratchet is which 
ratchet is driven by a pawl 22 that is mounted 
on a lever . The lever is free on the shaft 

4 and is biased in a counterclockwise direction 
in Figure 3 by means of spring so that a suit 
able adjusting screw 8 in its lower end is nor 
mally maintained in engagement with one of the 
surfaces of a can f that is rotatable around the 
pivot 20 extending from the side plate 9. The 
upper end of lever 6 has mounted on it a 
cann-following roller 2 that is in the path of 
cam le. Therefore, as the cam rotates the lever 

B will be moved clockwise against its bias upon 
each rotation thereof. The pawl 22 is biased 
into engagement with the ratchet 5 by means 
of a spring 23 so that upon each rotation of the 
can and each clockwise movement of lever 6, 
the pawl serves to drive ratchet f is and through 
the above mentioned gearing will drive the chart 
drum 98. 
The amount of rotation imparted to the ratchet 

upon each oscillation of the lever 8 will depend 
upon the angular position of cam 9. If the cam 
is in the position shown in Figure 3 a maximum 
rotation of the ratchet S will be obtained. If, 
however, the cam is so positioned that one of the 
steps f24 is in the path of screw fle, then the 
lever 6 will be moved through a small angular 
distance, driving the chart drum a smaller dis 
tance for each rotation of the cam 40. 

Generally speaking, if the temperature records 
of the various thermocouples are well spaced 
across the chart, the chart speed can be slower 
than if these records are closer together. If, for 
example, there are four thermocouples and the 
temperatures are well spaced across the range of 
the instrument, that means that a number of 
rotations of the cam 40 will take place between 
each printing operation, and therefore, the chart 
will be advanced certain amounts depending upon 
the spacing of the records. If, however, the 
records are close together the instrument will 
likely make a record upon each rotation of the 
cam 40 and the chart will not be advanced as 
much between the time a record of one thermo 
couple is made and the time that a record of that 
thermocouple is again made. In the latter case 
the chart should be advanced more upon each 
revolution of the cam 40 than would be the case 
if the records were further apart. In other words 
if the values of the temperatures being measured 
are close together, the carriage will not have to 
move much between records and therefore more 
records can be made in a given period of time. 
Since it is desirable for the chart, to be moved 
fast enough to prevent overlapping of different 
records of the same temperature, it naturally foll 
lows that the chart should be moved faster if the 
Values of the temperatures recorded are close to 
gether, than if they are widely separated across 
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the chart. The type of record made, however, 
will be the same as that made with any conven 
tional print wheel potentiometer and will depend 
upon the specific shape of the printing characters 
3. It will, therefore, be seen that the chart drive of this application may be manually synchronized 

with the type of record that is to be made and the 
spacing of these records across the chart. An 
other important reason for having the printing 
operation and chart drive actuated by the same 
member is that the two operations may be so 
timed that printing never occurs while the chart 
is being moved. Thus no blurred records will be 
obtained. In Figure 9 there is shown a portion 
of a chart that is made by the instrument. It 
will be seen that each record consists of a plus 
mark with an identifying numeral beside it. The 
thermocouples are so connected to the instru 
ment by the Switch that the carriage 30 will 
move as near the same distance as possible across 
the chart between consecutive records. This 
means that the records will be substantially 
equally spaced along the length of the chart, the 
distance between them depending upon the chart 
speed. 
From the above description it will be apparent 

that I have disclosed a multiple potentiometer 
recording instrument which is provided with a 
novel detector mechanism that serves to initiate 
a printing operation almost immediately after 
the carriage has been properly positioned. The 
operating, means for the detector mechanism 
also serves to operate the chart drive so that it 
E. be synchronized with the printing opera. 
tions: 

Having now described this invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. In a multiple potentiometer recording in 
strument having a chart upon which a record 
is to be made, recording mechanism adapted to 
record the value of a plurality of conditions, 
means to shift said recording mechanism to a 
position above the chart corresponding to the 
value of the condition then being measured, a 
part moved to either side of a neutral position 
depending upon the direction of movement of 
the recording mechanism, a constantly rotating 
can cooperating with said part to return the 
Same to its neutral position, means to operate 
Said recording mechanism, means normally 
driven by Said cam to drive said operating means, 
and means forming a portion of said part to 
disconnect said drive means if the part is not in 
its neutral position. 

2. In a multiple potentiometer instrument 
having a chart, a printing element having a 
plurality of printing characters, means to move 
Said element across said chart to a position cor 
responding to the value of a condition, a part 
movable to either side of a neutral position in 
response to movements of said element, a con 
stantly rotating cam cooperating with said part 
to periodically return the part to its neutral 
position, driven means operative to sequentially 
move said element into printing engagement 
with Said chart and then move the element to 
bring a new printing character into a position 
where it may be moved into engagement with 
the chart, drive means for said driven means 
On Said cam and also cooperating with said part 
whereby if said part is out of its neutral position 
said drive means will not act on said driven 
means. 

3. In a multiple potentiometer instrument of 
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the self-balancing type, a printing element mov 
able to a position corresponding to the value of 
a condition, S. part movable therewith from a 
neutral position to indicate potentiometer un 
balance, a can to periodically return said part 
to its neutral position, drive means on said can 
moved out of driving position by said part if 
said part is not in its neutral position, and driven 
means for said element to produce a printing 
operation thereby operated by said driving means 
when the latter is in driving position. 

4. In a multiple potentiometer instrument of 
the self-balancing type, a printing element mov 
able in response to unbalance of the poten 
tioneter to a position corresponding to the value 
of a condition, a part movable in response to 
movement of the element from a neutral posi 
tion, a constantly rotating can cooperating with 
said part to periodically return the same to its 
neutral position, a pawl pivoted to said cam, 
driven means to produce a printing operation 
by said element and having a portion thereof in 
the path of said pawl to be driven thereby, a 
portion of said part acting to move said pawl 
out of its path when said part is not in its 
neutral position, 

5. In a self-balancing potentiometer having a 
chart upon which a record is to be made, a car 
riage movable across the chart to a position cor 
responding to the value of a condition, a print 
ing element movable with said carriage and 
adapted to be brought into printing engagement 
with the chart, a lever, a connection between 
said lever and element whereby movement of 
the former will produce a printing operation by 
the latter, a crank to move said lever, means to 
rotate said crank comprising a normally en 
gaged clutch mechanism driven from a con 
stantly rotating member, and means responsive 
to movement of Said carriage across said chart 
to disengage said clutch. 

6. In a self-balancing potentiometer having 
a chart upon which a record is to be made, a 
carriage movable acroSS Said chart to a posi 
tion corresponding to the value of a condition, 
a printing element shiftable in said carriage 
into and out of engagement with the chart to 
make a record thereon, a part movable from a 
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neutral position in response to movement of said 
carriage, a constantly rotating can cooperating 
with said part to periodically return the same 
to its neutral position, a drive member pivoted 
to said cam, a driven member normally acted 
upon by said drive member, said part cooperat 
ing with said drive member to disengage the 
same from said driven member upon movement 
of the part from its neutral position, and con 
necting means between said driven means and 
said element whereby said element will be 
moved into printing engagement with the chart 
by the driven means when said carriage has 
stopped moving. 

7. Mechanism to detect the movement of an 
element comprising a part frictionally moved 
by said element to one side or the other of a 
neutral position depending upon the movement 
of Said element, said part having a V-notch 
formed in one edge thereof, a constantly rotat 
ing can having a high portion adapted to en 
gage one of the sides of said notch to periodically 
move said part to its neutral position, a men 
ber pivoted to a low portion of Said cam and 
biased into a position in which one portion 
thereof is moved through a path that is ob 
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neutral position whereby said member is moved 
against its bias, said member having another 
portion normally postoned in a path and moved 
out of said path by engagement between said 
member and part, and means located in the 
path of the second mentioned portion of said 
member and driven thereby until said member is 
moved by said part, 

8. Mechanism to detect the movement of an 
element comprising in combination a part having 
a notch with inclined edges formed in one edge 
thereof, means to move said part to either side 
of a neutral position, a can nowable through a 
fixed path and having a portion adapted to be 
moved through said notch to engage one side 
thereof to return said part to its neutral position, 
a driving member movable through a path in 
timed relation with said cam and being so post 
tioned that it will engage a portion of said part 
and be moved thereby out of its path if said part 
is not in its neutral position, said member not en 
gaging said part if the latter is in its neutral 
position, a driven member to be moved by said 
driving member as the latter moves through its 
path, said driven member not being moved by 
said driving member if the latter is moved out of 
its path by said part. 

9. Mechanism to detect movement of an ele 
ment comprising in combination a part having a 
V-shaped notch in one edge thereof and pivoted 
about an axis, means to move said part to either 
side of a neutral position, a constantly rotating 
can having a high portion adapted to extend into 
said notch to engage one of the sides thereof to 
periodically return said part to a neutral position, 
a pawl pivoted to a low portion of said can, a 
spring to resiliently bias said pawl to a position 
in which a portion thereof may be engaged by the 
ends of the notch on said part if said part is not 
in its neutral position to move said pawl, said 
pawl being out of the path of said part if said part 
is in its neutral position, and mechanism to be 
driven by said pawl when the latter is in its spring 
biased position whereby said mechanism will be 
driven only if said part is in its neutral position. 

10. In combination with a measuring instru 
nent, an element movable to a position corre 
Sponding to the value of a condition, a part hav 
ing a V-shaped notch in one edgethereof mounted 
for movement around an axis, means to move said 
part around its axis from a neutral position in 
accordance with the movement of said element, a 
constantly rotating can the periphery of which 
is adapted to engage the sides of said notch to 
periodically return said part to its neutral posi 
tion, a pawl pivoted on said cam in a position to 
be engaged by the portion of said part forming the 
ends of said notch if said part is not in its neu 
tral position, and mechanism to be operated or 
not by said pawl depending upon whether said 
pawl is engaged by said part. 

ll. In a multiple potentiometer instrument 
having a chart upon which a record is to be made, 
a printing element having a plurality of printing 
characters, means to move said element across the 
chart to a position corresponding to the value of a 
condition, a detecting part movable to either side 
of a neutral position in response to movements 
of said element, a can operating to return pe 
riodically said part to its neutral position, driven 
means Operative through a cycle upon movement 
thereof to move said printing element in engage 
ment with the chart and then move said printing 
element to bring a new printing character into a 

structed by said part if the latter is out of its 75 position where it may be moved into engagement 



2,392,916 
with the chart, and drive means to move said 
driven means, said drive means being operated by 
said Cam and also cooperating with said detecting 
part whereby if said detecting part is out of neu 
tral position said detecting part will shift said 
drive means to a position in which it will not 
move said driven part, 

12. In a self-balancing potentiometer having a 
chart upon which a record is to be made, a car 
riage novable across the chart to a position cor 
responding to the value of a condition, a printing 
element movable with said carriage and Operative 
to be brought into engagement with the chart, a 
lever to operate said printing element to make a 
record, a rotatable member to move said lever, 
means to rotate said member at times including 
as a part thereof a clutch operated from a con 
stantly driven power source, and means responsive 
to movement of said carriage across the chart to 
disengage said clutch and thereby keep from per 
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forming a printing operation if said carriage is 
moving. 

7 
13, Mechanism to detect movement of an ele 

ment comprising in combination a part having a 
V-shaped notch formed therein, means to pivot 
said part for movement about an axis, means to 
move said part to either side of a neutral position 
when the element moves, a cam having a high 
portion adapted to extend into said notch to en 
gage One of the sides thereof and to return pe 
riodically said part to its neutral position, a pawl 
pivoted to said cam in a predetermined relation to 
said high portion thereof, means to hold said pawl 
in a position in which it may be engaged by said 
part adjacent the end of said notch to move said 
pawl if said part is not in its neutral position, and 
mechanism to be driven by said pawl when it has 
not been engaged by said part whereby said mech 
anism will be driven only if said part is in its 
neutral position, 
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